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Introduction

Interviewer Presence
Survey researchers often employ interviewers to administer questionnaires in the field because they can build rapport and guide the respondent through the questionnaire. However, research has shown that interviewer presence may introduce error into survey estimates. Some respondents reportedly divulge lessthan-honest answers to sensitive questions when an interviewer is present, as in face-to-face interviews (Tourangeau & Smith, 1996; Turner et al., 1998) . Also, fixed interviewer attributes, such as race and gender, can influence respondent answers when asked about issues related to those attributes (Couper, 2008) . When responses are influenced by interviewer characteristics, either consciously or unconsciously, survey estimates may be biased.
With the advent of telephone interviewing, the physical presence of an interviewer was eliminated, but less-than-candid reporting of sensitive information still occurred because respondents were still speaking directly to another person (de Leeuw & van der Zouwen, 1988; Tourangeau & Yan, 2007) . To address the effect of bias due to the presence of an interviewer, researchers developed and employed modes such as audio computer-assisted selfinterviewing (ACASI), which replaces the interviewer with a recorded voice, allowing respondents to report on attitudes and behaviors subject to social desirability bias (Couper & Rowe, 1996; Newman et al., 2002; Richman, Kiesler, Weisband, & Drasgow, 1999) .
Although this type of self-administration has benefits, the advantages of interviewer presence cannot be ignored. Respondents have been found to be more engaged and involved in the survey when an interviewer is employed than when one is not (Anderson, 2007; Walker, Sproull, & Subramini, 1994) . Moreover, an interviewer can reduce item nonresponse in ways and to an extent that a selfadministered survey cannot (de Leeuw, 1992) , including reducing the number of "don't know" responses and refusals to respond (Dillman, 2000) .
Interviewing Using Avatars
An emerging method that is relatively inexpensive and takes advantage of interviewer presence but with some level of social distance is interviewing using avatars. An avatar is a digital representation of a person controlled by an individual at a computer. Interaction takes place in virtual rooms or environments, and instead of conversing "in the flesh, " users have their avatars speak, or "chat, " with each other. Surveys using avatars as interviewers have the potential to combine the benefits of a physical interviewer's social presence with those that come with the distance of self-administered modes. This notion is supported by the "computers as social actors" or CASA paradigm, which states that people react to computers as social actors providing a social presence, not as inorganic machines (Fogg & Nass, 1997; Nass, Moon, & Green, 1997; Nass, Fogg, & Moon, 1996; Nass, Moon, & Carney, 1999) . One experiment done by Walker, Sproull, and Subramini (1994) found that the features of the survey interface can simulate the presence of a social being. Their study asked participants questions on a computer using either a text display or a talking face (avatar). The avatar mode resulted in users spending more time interacting with the program and making fewer errors than those who used only a text interface. This finding suggests that respondents may perceive some personal presence through a virtual interviewer interaction, but not with the magnitude of a real interviewer and not enough to hinder truthful responses to sensitive questions. Using avatar interviewers in a virtual setting, as opposed to face-to-face, telephone, or self-administered modes, may help researchers obtain sensitive information accurately while still keeping the benefits of an interviewer's presence.
Another benefit of avatars is that they can be customized to the user's specifications and, therefore, provide an opportunity to control or study the effects of interviewer image, including race, gender, or physical appearance. For example, one can manipulate the body type of an avatar to be heavy or thin and discern the effect of interviewer size on survey response. According to Groves et al. (2004) , respondents alter their reporting when observable traits of the interviewer are related to the questions being asked. An interviewer's race or perceived attractiveness has been found to influence not only the respondent's trust, but also the respondent's beliefs about what constitutes a desirable response (Krysan & Couper, 2003; Davis & Silver, 2003; Anderson, Silver, & Abramson, 1988; Finkel, Couper, & Steiger, 1991; Hatchet & Schuman, 1976; Summers & Hammonds, 1966) . Kane and Macauley (1993) and Tourangeau et al. (2003) both found that the interviewer's gender can influence responses to questions about feminism. Some research has found that interactive voice recording respondents sometimes even stereotype the "interviewer" on the basis of the recorded voice's sex (Nass, Moon, & Green, 1997; Sproull, Subramani, Kiesler, Walker, & Waters, 1996) .
Second Life
Although the effects of interviewer race and gender have been considered, interviewer body type has received little attention. In our culture, body type is often seen as a measure of attractiveness in that heavier body types are usually considered less attractive. There have been conflicting reports in the past few decades on whether attractiveness of a person affects perceived trustworthiness (see Darby & Jeffers, 1988; Joseph, 1982) . Regardless of trustworthiness, Cialdini and Trost (1998) report that people are more inclined to comply with the requests of someone whom they like or see as similar to themselves. Burger, Soroka, Gonzago, Murphy, & Somervell (2001) also argue that greater perceived similarity would increase the likelihood of compliance with a person's request. Therefore, respondents assigned to a "heavier" interviewer should be more at ease reporting real-life body weight and physical activity levels honestly. This should be true even if they are not the socially acceptable answers because the person to whom they are reporting appears not to follow the social standards.
Our study examined the effect of interviewer size in Second Life-an online three-dimensional environment where users are termed "residents. " With more than 15 million residents, Second Life is a popular example of an online environment designed like a massive multiplayer online game. Residents create the content of the world, including facilities, houses, landscapes, and businesses, and they design their own avatars to represent themselves. Residents' activities include communicating by means of text chat, voice chat, and instant messages; socializing and networking; buying and selling virtual goods and services with Second Life's own currency, "Linden dollars" (L$); marketing real-life businesses and corporations; and engaging in education and distance learning. Although virtual worlds may have initially been embraced only by younger computer-savvy gamers and artists, their appeal continues to grow (Bainbridge, 2007) . Compared with the general population, Second Life residents tend to be between the ages of 25 and 44, slightly more male, and well educated (The Social Research Foundation, 2008) . However, an increase in popularity may be making Second Life residents more diverse and representative of the general population. With 124 million userhours logged in Quarter 1 of 2009-an increase of 42 percent since the previous year (Linden, 2009 )-Second Life represents a new means by which to reach specific populations and survey respondents. It also represents a new social landscape with new ways for individuals to express opinions and experience psychosocial interactions. Giving the user the ability to control the environment and context of survey interviews, Second Life presents an opportunity to conduct social research experiments in virtual worlds. We call data collection in virtual worlds such as Second Life "in-avatar interviewing. "
To ascertain the feasibility and effects of in-avatar interviewing, as well as interviewer body type manipulation, we designed and conducted an exploratory survey on the topics of physical activity, health behavior, and self-perception in Second Life. These topics are of interest to health researchers, especially in light of the growing obesity epidemic in the United States (Dean, Cook, Keating, & Murphy, 2009) . We felt that manipulating the body type of the interviewer would produce similar effects on responses to those observed in past studies of interviewer race and gender when the questions were related to those attributes. Using a "heavier" interviewer may allow respondents to admit to less healthy behaviors because the interviewer's appearance could suggest that he or she also engages in less healthy behaviors. We believe that in real life many of the survey respondents may more closely resemble the heavy interviewer than the thin interviewer. We also believe participants are more likely to respond truthfully when they believe the avatar interviewer looks similar to themselves.
In our study, half the respondents interacted with a "heavy" interviewer, and half interacted with a "thin" interviewer. Whether respondents react differently to different interviewer body types may have implications for survey data in both virtual and real-world environments. We hypothesized that those reporting to the heavy interviewer would be more likely to report higher (possibly more truthful) real-life body measurements but would be less likely to consider themselves as overweight in the presence of the heavy interviewer. Moreover, we hypothesized that respondents reporting to the heavy interviewer would report less physical activity in real life than those reporting to a thin interviewer.
Methods
RTI International currently maintains a location in Second Life that was set up, in part, to explore the feasibility of conducting survey interviews in a virtual world and the methodological challenges and opportunities. The uniqueness of the chosen virtual world influenced our recruitment methods and our conduct of the interviews.
The questionnaire in this study consisted of 21 questions on a variety of topics, including health and exercise habits (see the Appendix). Most questions were closed ended, with the exception of a couple of questions on real-life height and weight. Health questions focused on self-perception of Second Life and real-life physical attractiveness and body size; exercise questions focused on the frequency and rigor of physical activity.
For this exploratory study, we had resources available to select a small sample of 60 respondents. To build the sample, we used two recruitment techniques that were successful in prior Second Life studies conducted by RTI. The first technique was to send messages to an RTI survey group created in Second Life for interested potential respondents. Avatars could join the group to learn about the survey opportunities at RTI. The second technique was to post a message in the classified section of the Second Life forum Web site. These two methods closely resemble real-life recruitment methods, by which an organization may, for example, post a recruitment advertisement in a newspaper. For the interview, we offered respondents L$1,000, which exchanges with United States currency at approximately $4.00.
The process for interviewing respondents included many procedures unique to virtual worlds. If a potential respondent was interested in participating in the study, we asked him or her to contact our data collection manager via Second Life instant messaging, which does not require that both users be online to send messages. If a respondent tried to contact RTI while our data collection avatar was off-line, we would receive the message during our next log-in and respond. Second Life instant messaging made setting appointments easy.
We only interviewed respondents who currently lived in the United States because of the survey's focus on health and behavior for this population. Before an interview was conducted, our data collection manager screened each potential respondent by asking, "Do you currently live in the United States?". If a respondent was eligible to participate, then we sent the Second Life URL (SLURL) of the virtual RTI facility (Figure 1 ) in Second Life to the respondent. By clicking on the SLURL, the respondent could teleport to our facilities, which simplified the logistics Figure 1 . Virtual RTI facility of travel to RTI for the interview. On the respondent's arrival at the virtual facility, our data collection manager greeted him or her in the lobby.
After welcoming each respondent, the data collection manager instructed respondents on how to access a private interviewing room. The RTI facility had four secure rooms that were pass-code protected; in each of these rooms an interviewer was waiting. The security of these rooms increased the privacy of the interview for respondents. The windows of these rooms were equipped with shades for even more privacy. Upon arrival in the room, the interviewer obtained the respondent's consent by handing the respondent a digital note card containing the consent information approved by RTI's Institutional Review Board. After obtaining consent, the interviewer began the interview.
For these interviews, each respondent was randomly assigned to either the heavy or thin interviewer (Figure 2) . To conduct the interview, our staff used the Second Life instant message system. One of the advantages of using this system was that the entire chat conversation was automatically transcribed and could be accessed for later reference. On a few occasions, one of our interviewers forgot to ask the respondent one of the survey questions. We asked this interviewer to recontact these respondents by means of the Second Life instant message tool. Because it was not necessary for two avatars to be online at the same time to communicate through instant messaging, a respondent could respond to the missed question at his or her convenience, which made recontacting respondents and eliciting the missing response efficient. The interview length varied but, on average, took about 10 minutes. After an interview was completed, the chat files were cleaned and then saved as text files on RTI's secure internal servers. From there we extracted the data for analysis.
The measures included for analysis concerned the respondent-avatar's impressions of his or her own real-life and virtual characteristics and activities, as well as real-life body mass index (BMI). BMI was calculated from reported real-life weight and height with the standard formula: BMI = (weight in pounds) × 703 / (height in inches squared). A BMI of 18.5 to 24.9 is considered to be in the healthy range, 25 to 29.9 is considered overweight, and 30 or more is considered obese (National Institutes of Health, 2010).
Findings
If interviewer size had no effect, we would expect the absolute point difference in each measure to be minimal. We report the key survey measures by interviewer size (Table 1) . Although this exploratory study was too small to detect significant differences in the included measures, some absolute point differences were large, suggesting a larger scale study may find significance in the differences. Among those interviewed by a thin avatar, 77 percent thought their personal avatar was very attractive or attractive, as opposed to only 60 percent among those interviewed by a heavy interviewer. Avatar exercise level was lower among those reporting to a thin interviewer (50 percent exercised in Second Life at least once a week) than among those reporting to a heavy interviewer (63 percent). We found an opposite trend with self-reported real-life exercise levels: A full 77 percent reported real-life exercise frequency of at least once a week when the interviewer was thin, as opposed to 63 percent when the interviewer was heavy. Reported calculated real-life BMI was lower among those responding to the thin interviewer (41 percent with BMI ≥ 25) than among those responding to the heavy interviewer (57 percent). As would be expected, avatar size appeared to have almost no correlation with age and gender, with an absolute difference of only 3 percentage points between the thin and heavy interviewer groups on both measures.
Figure 2. Images of heavy and thin interviewers
To further explore relations among the key measures and determine the role of interviewer type in this study, we fitted several multiple logistic regression models estimating key measures as a function of interviewer size and other key measures as controls. Using backward selection, we retained variables significant at the .15 p value. Table 2 presents selected strong odds ratios by measure. We included odds ratios rather than parameter estimates because odds ratios afforded a more straightforward interpretation.
The logistic regression models show that the odds of reporting attractiveness with a heavy interviewer were 0.36 of those with a thin interviewer. Similarly, the odds of reporting frequent exercise to a heavy interviewer were only 0.37 of the same report to a thin interviewer. Regarding the effect of interviewer size on BMI, the odds of reporting BMI ≥25 to a heavy interviewer were 2.65 that of reporting an overweight BMI to a thin interviewer. These odds ratios are strong but do not reach statistical significance because of the small sample size. 
Discussion
This study illustrates that survey research in a virtual world is feasible to conduct and provides opportunities for investigating methodological issues such as the effects of interviewer characteristics. We were able to quickly and inexpensively recruit survey participants in Second Life, meet with them at our virtual research facility, and complete interviews using heavy and thin versions of otherwise identical survey interviewers. From this experience, we found conducting surveys in Second Life to be a viable option from an operational standpoint.
Regarding the interviewer image experiment, when a heavy avatar conducted the interview, we observed the following patterns:
• respondents were less likely to say their personal avatar was attractive,
• respondents reported less frequent real-life exercise, and
• respondents reported a higher real-life BMI.
If heavier interviewers obtain lower reports of real-life physical activity and higher real-life BMI, this could have implications for researchers' understanding of respondent and interviewer interactions in both virtual and real-world surveys.
We must qualify any conclusions from these results with an observation of the study's limitations. This was an exploratory study with a small sample size. Although we detected substantial differences between the heavy and thin interviewers, none of the findings qualify as statistically significant. Furthermore, the virtual-world environment is artificially constructed and is a social and gaming environment that may appeal more to a specific subset of the populationindividuals with a keen interest in overcoming the learning curve of participation or who have an interest in technology or visual design. Recruiting survey respondents from outside the virtual world to participate in a survey in Second Life would be a logistical challenge, though we hope to pursue this possibility. At present, the results of this exploratory research lack a real-world validation. For instance, one easily discernible feature of the virtual-world environment where users can pick and choose their avatars' physical characteristics is that most avatars tend to be thin. A heavyset avatar is more of a novelty, whereas in the United States, over 50 percent of the population is overweight or obese. These facts of conducting body image-related research in Second Life limit any real-world conclusions that can be made.
Given the limitations mentioned above, we speculate at this point about the social and cognitive processes that may be influencing this apparent pattern in our results. A heavier interviewer may be encouraging reporting of less healthy behavior and higher BMI through visual cues about what is the norm (a larger body size, associated with less physical activity), with the interviewer subtly conveying through appearance what is appropriate. Higher BMI and less physical activity may be considered more socially acceptable in the presence of a heavier interviewer and may have resulted in responses that were more honest. The impact of interviewer size on social acceptability is especially interesting when one considers the decreased reporting of avatar attractiveness when the interviewer was heavy. Perhaps general social pressure persists to report less personal attractiveness in the presence of an interviewer with a less socially desirable body type. Alternatively, the respondent's trust in the interviewer may be higher when the interviewer's avatar is heavier, resulting in responses that are candid. In Second Life, body types are idealized, so avatars are most often thin and physically fit. Perhaps a heavier avatar suggests the interviewer is more "human. "
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